Background -There is little information on the incidence of acute lung injury or changes in the pulmonary circulation in acute liver failure.
Abstract
Background -There is little information on the incidence of acute lung injury or changes in the pulmonary circulation in acute liver failure. The aim of this study was to record the incidence of acute lung injury in fuhlminant hepatic failure caused by paracetamol poisoning, to document the associated pulmonary circulatory changes, and to assess the impact of lung injury on patient outcome. Methods -The degree of lung injury was retrospectively assessed by a standard scoring system (modified from Murray) in all patients with fulminant hepatic failure caused by paracetamol poisoning, admitted to the intensive care unit over a one year period. The severity of liver failure and illness, other organ system failure, and patient outcome were also analysed. Results -Twenty four patients with paracetamol-induced liver failure were admitted and nine developed lung injury of whom eight (33%) had severe injury (Murray score >2.5). In two patients hypoxaemia contributed to death. Patients with lung injury had higher median encephalopathy grades (4 v 2 in the noninjured group) and APACHE II scores (29 v 16). Circulatory failure, requiring vasoconstrictor support, occurred in all patients with lung injury but in only 40% of those without. Cerebral oedema, as detected by abnormal rises in intracranial pressure, also occurred in all patients with lung injury but in only 27% of the noninjured patients. The incidence of renal failure requiring renal replacement therapy was similar in both groups (67% and 47%). Pulmonary artery occlusion pressures were normal in the lung injury group. Cardiac output was high (median 11*2 I/ min), systemic vascular resistance low (median 503 dynes/s/cm-5), and pulmonary vascular resistance low (median 70 dynes/s/cm-5), but not significantly different from the group without lung injury. Mortality was much higher in the lung injury group than in the non-injured group (89% v 13%).
Conclusions -Acute lung injury was common in patients with paracetamol-induced fulminant hepatic failure and was associated with systemic circulatory failure and cerebral oedema. 12 patients, all of whom had a normal pulmonary artery occlusion pressure which suggested that the lung oedema was caused by lung injury.
Recent research has improved our understanding of the pathophysiology of acute lung injury'213 and some agreement has been reached on the definition of the disease and scoring of severity.'415 We have retrospectively surveyed the incidence of acute lung injury in fulminant hepatic failure, caused by paracetamol poisoning, using a well established scoring system to grade the degree of lung injury. " We also correlated the severity of lung injury with the degree of liver failure, with changes in pulmonary and systemic haemodynamics, and with the extent of other organ failure.
Methods
The study was retrospective in design and included all patients with fulminant hepatic failure (as defined by Trey and Davidson'6) caused by paracetamol poisoning and admitted to the intensive care unit at St James's University Hospital between 1 January 1992 and 31 December 1992. Clinical information was obtained by review of the computerised intensive care unit data base, the daily intensive care observation sheets, patient case notes, and review of plain chest radiographs by one author who was unaware of individual patient outcome. The severity of liver encephalopathy was graded using a standard score as follows: grade 1, drowsiness; grade 2, increased drowsiness and confusion; grade 3, marked confusion and agitation but responding to simple commands; The incidence of raised intracranial pressure (as judged by a rise of at least 25 mm Hg for five minutes) was higher in the group with lung injury (100% v 27%; p<0-001), and the incidence of circulatory failure (as assessed by the need for vasoconstrictor support) was also higher in the same group (100% v 40%; p<0-001). The incidence of renal failure requiring renal replacement therapy was similar in both groups (67% v 47%).
MICROBIOLOGY
Blood cultures were positive in one patient with lung injury (Staphylococcus aureus was grown). Sputum cultures and tracheal aspirates were negative in this group.
Discussion
There was a high incidence (33%) of acute lung injury, as judged by the Murray lung injury score, in this group of patients. In eight of the nine with lung injury the injury was severe, and in two patients intractable hypoxaemia contributed to death. 4 hepatic encephalopathy whilst the current series also included patients with less severe encephalopathy.
It is possible that the lung injury was caused by either a direct cytotoxic effect ofparacetomol metabolites on the lung' or a result of raised intracranial pressure.2' However, the significant overlap between the development of lung, brain, and circulatory problems suggests that they are caused by the same mechanism. Endotoxaemia is a potent cause of acute lung injury22 resulting in raised pulmonary vascular resistance with normal pulmonary artery occlusion pressures.2324 Although pulmonary artery occlusion pressures were normal in the group with lung injury, supporting the hypothesis that the pulmonary interstitial and alveolar space filling process was caused by an increase in pulmonary vascular permeability, pulmonary vascular resistance was reduced despite the use of vasoconstrictors to support the systemic circulation. This important difference in the pulmonary haemodynamics of lung injury in acute liver failure and sepsis may indicate that endotoxaemia was not the cause of the lung damage.
Excessive production or lack of clearance of an endogenous systemic and pulmonary vasodilator could explain the circulatory changes and organ oedema in acute liver failure. Vallance and Moncada have hypothesised that, in liver failure, circulating endotoxins and cytokines induce the synthesis of the endogenous vasodilator nitric oxide which produces the characteristic changes in circulatory control.25
The experimental administration of vasodilators increases microvascular leak,26 and the production of an endogenous systemic and pulmonary vasodilator (possibly nitric oxide25) could explain the occurrence of both the cir-culatory disturbances and cerebral and pulmonary oedema observed in acute liver failure.
Many patients with paracetamol-induced fulminant hepatic failure develop severe lung injury. This group is characterised by the development of severe hypotension with cerebral oedema and has a very high mortality. The overlap between the development of circulatory, cerebral, and respiratory failure suggests that a common factor, possibly an endogenous vasodilator, is responsible for the changes.
